
HFDM-06 Test 
Strain Gauge Data

I.Novitski
1/3/07

TD-07-017



SG assembly history

-40
-30
-20
-10

0
10
20
30
40

in
 y

ok
e

in
 p

re
ss

60
0p

si
60

0p
si

10
00

ps
i 0

60
0p

si
10

00
ps

i
60

0p
si

10
00

ps
i

15
00

ps
i

60
0p

si
10

00
ps

i
60

0p
si

10
00

ps
i

15
00

ps
i

15
00

ps
i 0

ne
xt

 d
ay

be
fo

re
 to

rq
af

te
r t

or
q

da
y 

af
te

r
m

or
e 

to
rq

ue
m

or
e 

to
rq

ue la
st

fin
al

Assembly step                              Bar gap

St
re

ss
, M

Pa

PIB
POB



PIB 

349.6

349.7

349.8

349.9

350

350.1

350.2

350.3

350.4

350.5

0 500 1000 1500 2000 2500 3000 3500 4000 4500

#

R
, o

hm

 V1_VoSGPoAcPIBM_1, V  

PIBcomp 

349.65

349.67

349.69

349.71

349.73

349.75

349.77

349.79

349.81

349.83

349.85

0 500 1000 1500 2000 2500 3000 3500 4000 4500

#

R
, o

hm

 V1_VoSGPoAcPIBM_1, V  

PIBcomp 4.45K

349.68

349.7

349.72

349.74

349.76

349.78

349.8

349.82

349.84

0 100000000 200000000 300000000 400000000 500000000 600000000

I^2

R
, o

hm 1
2
3
49
62

PIBcomp 2.15K

349.75

349.76

349.77

349.78

349.79

349.8

349.81

349.82

349.83

349.84

349.85

0 100000000 200000000 300000000 400000000 500000000 600000000

I^2

R
, o

hm 26
27
28
29
30



POB 

349.8

350

350.2

350.4

350.6

350.8

351

0 500 1000 1500 2000 2500 3000 3500 4000 4500

#

R
, o

hm

 V1_VoSGPoAcPOBM_1, V  

POBcomp 

349.6

349.7

349.8

349.9

350

350.1

350.2

350.3

350.4

0 500 1000 1500 2000 2500 3000 3500 4000 4500

#

R
, o

hm

 V1_VoSGPoAcPOBM_1, V  

POBcomp 4.45K

349.85

349.9

349.95

350

350.05

350.1

350.15

350.2

350.25

350.3

0 100000000 200000000 300000000 400000000 500000000 600000000

I^2

R
, o

hm 1
2
3
49
62

POBcomp 2.15K

349.9

349.95

350

350.05

350.1

350.15

350.2

350.25

350.3

0 100000000 200000000 300000000 400000000 500000000 600000000

I^2

R
, o

hm 26
27
28
29
30





Coil gauges assembly history

-140
-120
-100
-80
-60
-40
-20

0
in

 y
ok

e
in

 p
re

ss
60

0p
si

60
0p

si
10

00
ps

i 0
60

0p
si

10
00

ps
i

60
0p

si
10

00
ps

i
15

00
ps

i
60

0p
si

10
00

ps
i

60
0p

si
10

00
ps

i
15

00
ps

i
15

00
ps

i 0
ne

xt
 d

ay
be

fo
re

 to
rq

af
te

r t
or

q
da

y 
af

te
r

m
or

e 
to

rq
ue

m
or

e 
to

rq
ue la
st

fin
al

Assembly step 

St
re

ss
, M

Pa

CSB

PSB



CSB 

349.4

349.6

349.8

350

350.2

350.4

350.6

350.8

351

351.2

0 500 1000 1500 2000 2500 3000 3500 4000 4500

#

R
, o

hm
 V1_VoSGPoAcCSBM_1, V  

CSBcomp 

349.4

349.6

349.8

350

350.2

350.4

350.6

350.8

351

0 500 1000 1500 2000 2500 3000 3500 4000 4500

#

R
, o

hm

 V1_VoSGPoAcCSBM_1, V  



CSBcomp

349.4

349.6

349.8

350

350.2

350.4

350.6

350.8

351

0 100000000 200000000 300000000 400000000 500000000 600000000

I^2

R
, o

hm

1
2
3
8
49
62



PSB 

349

349.2

349.4

349.6

349.8

350

350.2

350.4

350.6

350.8

0 500 1000 1500 2000 2500 3000 3500 4000 4500

#

R
, o

hm

 V1_VoSGPoAcPSBM_1, V  

PSBcomp 

349

349.2

349.4

349.6

349.8

350

350.2

350.4

0 500 1000 1500 2000 2500 3000 3500 4000 4500

#

R
, o

hm

 V1_VoSGPoAcPSBM_1, V  

PSBcomp 4.45K

349

349.2

349.4

349.6

349.8

350

350.2

350.4

0 100000000 200000000 300000000 400000000 500000000 600000000

I^2

R
, o

hm 1
2
3
49
62

PSBcomp 2.15K

349.3

349.4

349.5

349.6

349.7

349.8

349.9

350

350.1

350.2

0 100000000 200000000 300000000 400000000 500000000 600000000

I^2

R
, o

hm 26
27
28
29
30



PSB 4.45K

349

349.2

349.4

349.6

349.8

350

350.2

350.4

0 100000000 200000000 300000000 400000000 500000000 600000000

I^2

R
, o

hm 1
2
3
49
62

PSB 2.15K

349.9

350

350.1

350.2

350.3

350.4

350.5

350.6

350.7

350.8

0 100000000 200000000 300000000 400000000 500000000 600000000

I^2

R
, o

hm 26
27
28
29
30

PSBcomp 2.15K

349.3

349.4

349.5

349.6

349.7

349.8

349.9

350

350.1

350.2

0 100000000 200000000 300000000 400000000 500000000 600000000

I^2

R
, o

hm 26
27
28
29
30

PSBcomp 4.45K

349

349.2

349.4

349.6

349.8

350

350.2

350.4

0 100000000 200000000 300000000 400000000 500000000 600000000

I^2

R
, o

hm 1
2
3
49
62



Coil gauges assembly history

-70
-60
-50
-40
-30
-20
-10

0
in

 y
ok

e
in

 p
re

ss
60

0p
si

60
0p

si
10

00
ps

i 0
60

0p
si

10
00

ps
i

60
0p

si
10

00
ps

i
15

00
ps

i
60

0p
si

10
00

ps
i

60
0p

si
10

00
ps

i
15

00
ps

i
15

00
ps

i 0
ne

xt
 d

ay
be

fo
re

 to
rq

af
te

r t
or

q
da

y 
af

te
r

m
or

e 
to

rq
ue

m
or

e 
to

rq
ue la
st

fin
al

Assembly step 

St
re

ss
, M

Pa

CSA

PSA



CSA 

350.2

350.4

350.6

350.8

351

351.2

351.4

351.6

351.8

352

352.2

352.4

0 500 1000 1500 2000 2500 3000 3500 4000 4500

#

R
, o

hm

 V1_VoSGPoAcCSAM_1, V  

CSAcomp 

350.2

350.4

350.6

350.8

351

351.2

351.4

351.6

351.8

352

352.2

0 500 1000 1500 2000 2500 3000 3500 4000 4500

#

R
, o

hm

 V1_VoSGPoAcCSAM_1, V  



CSAcomp

350.2

350.4

350.6

350.8

351

351.2

351.4

351.6

351.8

352

352.2

0 100000000 200000000 300000000 400000000 500000000 600000000

I^2

R
, o

hm

1
2
3
8
49
62



PSA 

349.3

349.4

349.5

349.6

349.7

349.8

349.9

350

350.1

350.2

350.3

350.4

0 500 1000 1500 2000 2500 3000 3500 4000 4500

#

R
, o

hm

 V1_VoSGPoAcPSAM_1, V  

o

PSAcomp 

349.3

349.4

349.5

349.6

349.7

349.8

349.9

0 500 1000 1500 2000 2500 3000 3500 4000 4500

#

R
, o

hm

 V1_VoSGPoAcPSAM_1, V  

o

PSAcomp 4.45K

349.4

349.45

349.5

349.55

349.6

349.65

349.7

349.75

349.8

349.85

0 100000000 200000000 300000000 400000000 500000000 600000000

I^2

R
, o

hm 1
2
3
49
62

PSAcomp 2.15K

349.5

349.55

349.6

349.65

349.7

349.75

349.8

0 100000000 200000000 300000000 400000000 500000000 600000000

I^2

R
, o

hm 26
27
28
29
30



PSA 4.45K

349.4

349.5

349.6

349.7

349.8

349.9

350

0 100000000 200000000 300000000 400000000 500000000 600000000

I^2

R
, o

hm 1
2
3
49
62

PSA 2.15K

350.1

350.12

350.14

350.16

350.18

350.2

350.22

350.24

350.26

350.28

350.3

350.32

0 100000000 200000000 300000000 400000000 500000000 600000000

I^2

R
, o

hm 26
27
28
29
30

PSAcomp 4.45K

349.4

349.45

349.5

349.55

349.6

349.65

349.7

349.75

349.8

349.85

0 100000000 200000000 300000000 400000000 500000000 600000000

I^2

R
, o

hm 1
2
3
49
62

PSAcomp 2.15K

349.5

349.55

349.6

349.65

349.7

349.75

349.8

0 100000000 200000000 300000000 400000000 500000000 600000000

I^2

R
, o

hm 26
27
28
29
30



Coil gauges assembly history

-40
-35
-30
-25
-20
-15
-10
-5
0
5

in
 y

ok
e

in
 p

re
ss

60
0p

si
60

0p
si

10
00

ps
i 0

60
0p

si
10

00
ps

i
60

0p
si

10
00

ps
i

15
00

ps
i

60
0p

si
10

00
ps

i
60

0p
si

10
00

ps
i

15
00

ps
i

15
00

ps
i 0

ne
xt

 d
ay

be
fo

re
 to

rq
af

te
r t

or
q

da
y 

af
te

r
m

or
e 

to
rq

ue
m

or
e 

to
rq

ue la
st

fin
al

Assembly step 

St
re

ss
, M

Pa

CB

PB



CB 

350.4

350.6

350.8

351

351.2

351.4

351.6

351.8

352

352.2

352.4

352.6

0 500 1000 1500 2000 2500 3000 3500 4000 4500

#

R
, o

hm

 V1_VoSGPoAcCBM_1, V  

CBcomp 

350.4

350.6

350.8

351

351.2

351.4

351.6

351.8

352

352.2

0 500 1000 1500 2000 2500 3000 3500 4000 4500

#

R
, o

hm

 V1_VoSGPoAcCBM_1, V  



CBcomp

350.6

350.8

351

351.2

351.4

351.6

351.8

0 100000000 200000000 300000000 400000000 500000000 600000000

I^2

R
, o

hm

1
2
3
8
49
62



PB 4.45K

349.4

349.5

349.6

349.7

349.8

349.9

350

350.1

0 100000000 200000000 300000000 400000000 500000000 600000000

I^2

R
, o

hm 1
2
3
49
62

PB 2.15K

350

350.05

350.1

350.15

350.2

350.25

350.3

350.35

350.4

350.45

350.5

0 100000000 200000000 300000000 400000000 500000000 600000000

I^2

R
, o

hm 26
27
28
29
30

PBcomp 4.45K

349.4

349.45

349.5

349.55

349.6

349.65

349.7

349.75

349.8

349.85

349.9

349.95

0 100000000 200000000 300000000 400000000 500000000 600000000

I^2

R
, o

hm 1
2
3
49
62

PBcomp 2.15K

349.4

349.45

349.5

349.55

349.6

349.65

349.7

349.75

349.8

349.85

349.9

349.95

0 100000000 200000000 300000000 400000000 500000000 600000000

I^2

R
, o

hm 26
27
28
29
30



PB 

349.4

349.6

349.8

350

350.2

350.4

350.6

0 500 1000 1500 2000 2500 3000 3500 4000 4500

#

R
, o

hm

 V1_VoSGPoAcPBM_1, V  

PBcomp 

349.2

349.3

349.4

349.5

349.6

349.7

349.8

349.9

350

0 500 1000 1500 2000 2500 3000 3500 4000 4500

#

R
, o

hm

 V1_VoSGPoAcPBM_1, V  

PBcomp 4.45K

349.4

349.45

349.5

349.55

349.6

349.65

349.7

349.75

349.8

349.85

349.9

349.95

0 100000000 200000000 300000000 400000000 500000000 600000000

I^2

R
, o

hm 1
2
3
49
62

PBcomp 2.15K

349.4

349.45

349.5

349.55

349.6

349.65

349.7

349.75

349.8

349.85

349.9

349.95

0 100000000 200000000 300000000 400000000 500000000 600000000

I^2

R
, o

hm 26
27
28
29
30



Coil gauges assembly history

-0.0035
-0.003

-0.0025
-0.002

-0.0015
-0.001

-0.0005
0

0.0005

in
 y

ok
e

in
 p

re
ss

10
0m

il/
60

0p
si

10
0m

il/
60

0p
si

10
0m

il/
60

0p
si

10
0m

il/
10

00
p 0

50
m

il/
60

0p
si

50
m

il/
10

00
ps

i
40

m
il/

60
0p

si
40

m
il/

10
00

ps
i

40
m

il/
15

00
ps

i
35

m
il/

60
0p

si
35

m
il/

10
00

ps
i

60
0

10
00

15
00

cl
am

pe
d

ne
xt

 d
ay

be
fo

re
 to

rq
ue

af
te

r t
or

qu
e

da
y 

af
te

r
m

or
e 

to
rq

ue
m

or
e 

to
rq

ue
la

st
 to

rq
ue

fin
al

af
te

r t
es

t

Assembly step 

St
ra

in
, s

tr

CSB
CSA
CB

Coil pole gauges assembly history

-0.0012
-0.001

-0.0008
-0.0006
-0.0004
-0.0002

0
0.0002

in
 y

ok
e

in
 p

re
ss

10
0m

il/
60

0p
si

10
0m

il/
60

0p
si

10
0m

il/
60

0p
si

10
0m

il/
10

00
p 0

50
m

il/
60

0p
si

50
m

il/
10

00
ps

i
40

m
il/

60
0p

si
40

m
il/

10
00

ps
i

40
m

il/
15

00
ps

i
35

m
il/

60
0p

si
35

m
il/

10
00

ps
i

60
0

10
00

15
00

cl
am

pe
d

ne
xt

 d
ay

be
fo

re
 to

rq
ue

af
te

r t
or

qu
e

da
y 

af
te

r
m

or
e 

to
rq

ue
m

or
e 

to
rq

ue
la

st
 to

rq
ue

fin
al

af
te

r t
es

t
Assembly step 

St
ra

in
, s

tr

PSB
PSA
PB



LE Bullets

0
100
200
300
400
500
600
700
800
900

1000
1100
1200
1300
1400
1500

0 10 LE 20 LE 30 LE 40 LE 50 LE 60 LE after
tes t

To rque  @  s e que nc e , in*lbs

41
63

RE Bullets

0
100
200
300
400
500
600
700
800
900

1000
1100
1200
1300
1400
1500

0 10 RE 20 RE 30 RE 40 RE 50 RE 60 RE after
tes t

To rque  @  s e que nc e , in*lbs

66
68

LE  
Coil

Bullet#41 Bullet#63
Active Active

Bullet#71 Bullet#9
Comp Mirror Comp

RE
Coil

Bullet#66 Bullet#68
Active Active

Bullet#2 Bullet#65
Comp Mirror Comp



41

349.3

349.4

349.5

349.6

349.7

349.8

349.9

350

0 500 1000 1500 2000 2500 3000 3500 4000 4500

#

R
, o

hm

41

41comp

349.33

349.34

349.35

349.36

349.37

349.38

349.39

349.4

349.41

349.42

0 500 1000 1500 2000 2500 3000 3500 4000 4500

#

R
, o

hm

41

41comp 4.45K

349.33

349.34

349.35

349.36

349.37

349.38

349.39

349.4

349.41

349.42

0 100000000 200000000 300000000 400000000 500000000 600000000 700000000
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